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. { Change in Structure an
1 din the Initial Stages
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; Same part of a given specimen after various treatments, Line width
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.} various crystals of 40N25 (plot "a") and 80Gik (plot "b") steels, -
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iChange in Structure.and Phase Composition of Some Austenitic Steels|
in the Initial Stages of Cavitation Failure W

‘The transformation of austenite was different in two steels: in ‘
type 1X18H8 (1Khi8N8) the alpha-phase was formed; R

*30r10x9 (30G10Kh9) epsilon-phase was formed as well, This was " . ; °
‘confirmed in the electron Photomicrographs., In type 4OH25 w0
- (4ON25) steel the transformation was similar to that in 1Kh18N8 = | *
‘but slower, while in 80p14 (80G14) only austenite lines were found |-
‘even after prolongecd specimen treatment, Interference spots - R
generally survived specimen treatment and spot changes were o =
*{ similar in all four steels, The situation is qualitatively ' &
"} represented by the authors in terms of changes in the : : \/ '
'} disorientation angle for individual crystals. In Fig.5, this S
'} angle (minutes) is plotted against treatment time (minutes) for.

=i For all the steels the width of the (311)g 1line increased in the
‘first stages of treatment and then became steady, From the . q
i photometric curve of the (311)p line dimensions of mosaic blocks.

~and II type disturbances were found (as in Ref.2): in the first
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[€.12%57 sy, IS, 2808 zéaf/f::.;; /004/009/023

AUTHORS:  Bogachev, I,N,, Mints, R.I., Petukhova, T.M. and
D'yakova, M.A,

TITLE: The Influence of Phase Composition and Structure on the
Cavitation Stzbility of Titanium and its Alloys

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.ll, No,k,
pPP.557-563

TEXT: Testing was. carried out on an erosion stand with a
circumferential speed of rotation of the samples of 78 m/sec,

a conatant pressure of water 0.28 atm, diameter of jet 8 mm and
distance 1.8 cm, The cavitation stability was evaluated by the
loss in weight every 5 hours of testing. Alloys with a~phase
structure (commercial Ti type BT1R (VT1D), Ti-3,5 Al,

Ti-2.5 Al-5Sn, Ti-6A1-4V) showed slip 'lines and twins in the
initial stages,  With increase in time, cracks developed along the
twins, the slip lines and along the grain boundaries. Table 1
shows the influence of alloying on the stability of a alloys,
Solid solutions of the B phase (Ti-3.25 Al - 10,45 Cr-7.95 Mo -
0,11 Fe and T1-9,6 V- 2,84 A1-3.8 Mn) showed some disintegration.

simultaneously in the grain boundaries and in the grains (Fig.2).
Card 1/8
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The Influence of Phase ... EO21/E435

Although the p so0lid solutions were more resistant to cavitation
than the a, they were liable to sudden fracture and were
unsuitable for use in such conditionsa, Alloys with a
martensitic structure were also tested. The martensitic structure
was produced by fast cooling from the B region. During testing
the a'-phase was destroyed more uniformly than the a phase.
Disintegration began at the grain boundaries and in the grains at
the boundaries of the martensitic needles, Fig.l shows the
initial stages of cavitation of the a and «'-phases, The
martensitic structure has a high resistance to cavitation as shown
by Fig.3, where the loss in weight (mg) is plotted against the
time of testing (hours) for the a, a', a + a' and a + B phases of
the same alloy, The presence of a fine acicular martensitic
structure leads to increase in the cevitation stability. The
resistance to cavitation of an alloy consisting of a + B was
intermediate between the resistance of a and a?, Disintegration
began at the boundaries of the two phases and developed in’' the
phase which was less stable towards cavitation. A mixture of

p and w phases was obtained by heat treatment of the

Ti-9.6 V-2.84 A1 -3,8 Mn alloy. The formation of the w phase
Card 2/)3‘3 '

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1

21362 o
T R : §/126/61/011/004/009/023 .
The Influence of Phase .., E021/E435 R e

- .led to an increase in hardiness from 360 to 495 kg/mm2, .
 Cavitation caused a network of slip lines as in the case of the’
7. p phase, The resistance to cavitation of the P + o alloy was: -
.:.. higher than that of the P alloy, but it was liable to sudden
- .fracture as was the P alloy. Thus the cavitation stability of
S titanium alloys depends on the structure and phase composition
" and not on “the mechanical properties. There are 4 figures,

2 tables and 2 references: 1l Soviet and 1 non-Soviet, '
"0, ASSOCIATION: Ural'skiy politekhnicheskiy institut im., S.M.Kirova
L (Ural Polytechnical Institute imeni S.M,Kirov)

| SUBMITTED: July 30, 1960

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1

31055
8/126/61/012/094/015/021
| §. IZBS/ E193/E383

AUTHORS: Bogachev, I.N, and D'yakova, M.A.

TITLE: The kinetics of decomposition of P-solid solution
in a heavily-alloyed titanium alloy

PERIODICAL: Fizika metallori metallovedeniye, v. 12, no. k&,
1961, 607 - 612

}
TEXT: It has been shown by other workers (e.g. Ref. 1 = !
E.L. Harmon, J. Kozol and A.R. Troiano, Trans. ASM, 1958, 50, |
418) that, in the presence of elements stabilizing the p-Ti I
phase; decomposition of this phase in so0lid Ti-base solutions i
can be accompanisd by the formation of a hexagonal w-phase ]
(a = 4.6 XX, ¢ = 2.82 kX), orientated relative to the
p-phase in such a way that a, “ [110] B and S, || [11% . i

1

The object of the present investigation was to study the
kinetics of decomposition of the f~phase in a Ti-base alloy,
containing 9.65% V, 3.84% Mn and 2.57% Al, by hardness,
electrical resistance and dilatometric measurements. In the

first series of experiments, the specimens were haated in

cara 11/ ;
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The kinetics of decomposition .... E193/E383

vacuun for ons hour at 900 oC, quenched in a molten nitrate
bath '‘at various temperatures, held at a given temperature for
various times and then cooled to room temperature, after which
the relative change in length, Af/8 , of the specimens was
determined. The results are reproduced in Fig. 1, where

INVL B> 10“'11E is plotted against time (hrs) at the temperature
(°C) indicated by each curve. It will be seen that isothermal
. treatment at temperatures between 160 and 380 "C brought about
contraction of the alloy, which indicated the formation of the
w-phase. The results of hardness measurements of similarly-
treated specimens are reproduced in Fig. 4, where Vickers
hardness is plotted against the isothormal-treatment temperature,
the time at temperature being indicated by each curve. In
Fig. 5, the electrical resistivity ©, 2. mm“/m) of the alloy
is plotted against the temperature (°C) of isothermal treatment
of 30 min (crosses), 3 hours (triangles) ari 6 hours {circles)
duration. Dilatometric heating and cooling curves were also
constructed and metallographic examination of some specimens
was carried out. Based on the results obtained, a diagram of

Card 2/#(7/
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The kinetics of decomposition ... E193/E383

the isothermal transformation (TTT curves) of the P-phase in

the alloys studied was constructed. It is reproduced in Pig. 3,

showing the constitution of ghe alloy as a function of N

temperature (vertical axis, ¢) and time (horizontal axis, sec);

the experimental poinﬁidenoted by circles are based on metallo~

graphic examinationj the dilatometric dataare represented by

x = x and X ~~ X lines indicating, respectively, the beginning

and end of volume expansionm, and by dots indicating the beginning

and end of the volume contraction., The results of the present
investigation indicate that there are two distinct modes of

decomposition of the - hage in the alloys studied. Decomposition

at temperatures agove 500 'C entails the formation of the x-phase. ' :
In the 160 - 370 C range, the w-phase is formed which brings !
about a considerable increase in hardness and causes embrittlement
of the alloy. Between 380 and 480 °C the formation of the a-phase
is proceded by the formation of the w~-phase, the latter also

being accompanied by an increase in hardness. It was also found
that the pf=~vuw transformation was reversible. Specimens,
hardened by quenching from 900 C and isothermal treatment at

Card B{ﬁt/
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The kinetics of decomposition ecvoe E193/E383
300 °C, can be fully restored to their soft condition by 30 sec Jz

holding at 500 °c, followed by water-gquenchinge.

Partial

restoration only can be attained in the case of material iso-

thermally treated at 350 or 370 °C o

treatment is excessiwly longe

There are 5 figures. 1 table and 5 references:

and 3 non-Soviet-bloc.

ASSOCIATION:

S.M. Kirova

im, SeM. Kirov)
SUBMITTED: March 21, 1961
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AUTHORS * Bogachev, I.No, Mel'’'nikova, Volo

—”-‘_-——f-’
TITLE: Kinetics © ordering in the alloy NiBMn
PERTODICALS Fizika metallov i matallovedeniy, v.12, no.5, 1961,

678-684
TEXT:3 The ordering kinetics of the phase Ni-Mn are studied by
i i istivity, saturation

measuring. the changes 1n &
magnetization a i g the isothermal annealing
loy at temperatures below the

of the completely disordered‘al
critical ordering temperature Teo It is shown that in each ‘case
the changes take place in two stages. Resistivity initially
increases slightly then decreases rapidlys the saturation
uent fall-off of V/

rapidly with subseq
ises §harply after an o

the rate of ordering
°c . some

magnetization first increases
the rate of increases; the coercive force T

initial static period.

js greatest for the specimens in the range 450 to 475
60°C below T¢- The two stages: of ordering are discussed in terms
of the initial growth of nuclei as antiphase domains, and the
subsequent growth and coagulation of these domains. It is
suggested that in the temperature range 450 to 475°C, conditions

Card 1/2
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Kinetics of ordering ... EO025/E435

are the most favourable for nucleation of the ordered phase and V/
thus the approach to the'fully ordered stete occurs at the

greatest rate, There are 6 figures and 17 refersnces: -
3 Soviet-bloc and 14 non-Soviet-bloc, The four most recent
references to English language publications read as follows:

Ref,13: Burns F.P.,, Quimby S,L. Phys. Rev., v.97, 1955, 6:

Ref.l4: Lord N.W. J, Chem. Phys., v.21, 1953, 692

Ref.,15: Feder R., Moony M., Nowick A.S. Acta met., v.6, no.%,1958;
Ref,16: O'Brien J.L,, Kuczynski G.C, Acta met., v.7, no.12,1959,
803,

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S.M.Kirove
(Ural Polytechnical Ipstitute im. S. Kirew)

SUBMITTED: March 6, 1961
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I.N,, Shklyar, R.So
formation of e-phase

Yershova, LoSes Bogachev,

AUTHORS ¢
t of deformation on the

TITLES The effec
in manganese steels

PERIODICAL: Fizika metallov 1 metallovedeniy,
670-677 + 1 plate

rmation of ge~-phase and the effects of

Y =DE transformation are studied in a
0% Mn steel the y =€ trans-
at a 100°C for steel with a
contant is increased
ture fzlls to below zero.

ter strain hardening is
jty for

v.12, Mno.5s 1961,

TEXT: The kinetics of fo
plastic deformation of the
geries of C-Mn-Ni steels,

¢ conten
to 0.3% the transformation tempera

Under plastic deformation far grea

exhibited by the iow=-C

strain hardening of the g-phase. red with -
a 26% Ni steel, where the austenite breaks down to ferrite under

- plastic deformation a an 18% Ni, 6% Mn steel where the
austenite does not un
Further studies on the
phase transformation on
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The effect of deformation ... E025/E435 -

relative values of the deformation temperature and the critical
temperatures of y—»a and Y-® & transformations,
D.S.Steynberg is mentioned in the article in connection with his
testing apparatus, There are 7 figures, 2 tables and

4 references: 1 Soviet-bloc and 3 non-Soviet=bloc. The thras
references to English language publications read as follows:
Ref.l: Walters F.M., Welles C., Trans. ASM, v.2k, no.2, 1936, 359;
Ref.3: Troiano A.R., McGuire F,T. Trans, ASM, vo3l, 1943, 340;
Ref.4: Cina B, Acta met, v.6, no.12, 1958,

ASSOCIATION: Ural’skiy politekhnicheskiy institut im. S.M.Kirova
(Ural Polytechnical Institute im. S. Kircv)

SUBMITTED:  February 27, 1961

Card 2/2

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1

BOGACHEV, I.N.; MEL'NIKOVA, V.I.
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Kinetics of ordering in Nijln alloys. Fiz. mot 4-metalloved.
12 no.5:678-684 N 161, (MIRA 14:12)

o a8l1! olitekhnicheskiy ingtitut imeni S.M, Kirova.
1 Tralleldy B (Nickel-manganese alloys—Metallography)

(Metel crystals)

L S,

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1

'y 4 1K0) IA
BOCACHEV, Ivan Mikolsyevich; SYRCHINA, M.M., ved. izd-ves MAL'KOVA,
: T Teds

Vedoy

15112)
(Cast iro r—Matallography)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1"



"APPROVED FOR RELEASE: 06/09/2000

CIA-RDP86-00513R000205730012-1

32546
8/128 62/000/001/002/00e
\ x.(},&() AOOL/A127
AUTHORS: Bogachev, I.N.3 Mints, R.l.
TITLE: éévitation resistance of cast austenitic steels

PERIODICAL:  Liteynoye proizvodstvo, no. 1, 1962, 30 - 32

TEXT1 The authors report on tests carried out to study the cavitation
resistance of various steel grades. The tests were carried out on an impaot-~
erosion stand. The specimen rotation speed waes 78 n/sec, the constant water
pressure being 0.28 atm. The nozzle outlet bore was 8 mm in diameter, while
distance 4 = 1.4 cm. The authors point out that corrosion resistance is only

one pre-requisite of parts operating under cavitatlion effect. To ensure & high
cavitation resistance, the steel should possess & high resistance to micro-im-
pact action, its structure should represent a homogeneous solid solution. Fer-
rite possesses the lowest cavitation resistance, while martensite is most cavi- 2></
tation-resistant. Based on the tests, the 30X10r'10 (30Kh10010) non-nickel au-
stenitic steel has been developed. gteels of this type were investigated having
the following composition: 0.28 - 0.44% C; T - 10.6% Mn; 9.6 - 12% Cr; 0.3%
-0.57% Si; 0.011 - 0.041% 8; and 0.01 - 0.032% P. The authors ghow the effect

Card 1/2
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3/128/62/000/001/002/002
Cavitation resistance of cast austenitic steels AOOL/AL2T

of the austenitic nature of the steel on the cavitation resistance by an exam-
ple and point out that the 30Kh10G10 grade steel ensures a more intensive hard-
ening of the surface layer than the 1X18H8 (1Kn18N8) grade steel. Tt is stated
that, generally, the less stable chrome-manganese austenite has a higher cavi~
tation resistance, since it 1is subjected to gelf-hardening during the cavita-
tion process owing to the austenite decomposition and the formation of marten-
site and the 8 -phase. The testiresults show that, in choosing cavitation-re- ,Sk{
sistant steels, preference should be given to stainless, austenltic alloys with
an unstable structure, which are hardened not only by the plastic deformation of
the initial structure, but by phase transformation. Tables show the mecha ical
properties of such steels after austempering heat treatment, depending on the
deformation temperature and the effect of the deformation rate on the mechani-
cal properties of steel with 0.28% c, 8.8% Mn and 10.9% Cr. The higher the
heating temperature and the time of {sothermic holding, the greater 1s the for-
mation of the ot-phase and carbldes. A table shows the cavitation resistance
of 30Khl0G10 grade steel in comparison with other grades mainly used in the
construction of hydraulic machines. There are 4 figures, 7 tables and 8 refer-
ences. :

Card 2/2
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S/111&/62/000/004/005/008 i
- E114/E554 P
JEISO /855 N
AUTHORS: Bogachev, I.N., Doctor of Technical Sciences, ° I

: Professor and Mints, R.I., Candidate of Technical :

Sciences
TITLE: Principles underlying the choice of steel for

hydraulic turbines ,2
PERIODICAL: Energomashinostroyeniye, no.4, 1962, 27-30 Lo

TEXT: Certain steels with good anti-corrosive properties, !
such as 18-8 chrome-nickel stainless gteel -are, nevertheless, !
easily damaged by cavitation. The article relates the results
of microscopic investigations of the relationship between the :
structure of metal and its resistance To cavitation, which lead |
%o the conclusion that in addition t£o having good anti-corrosive i ,
properties, the suitable steel should withstand well the micro- \v/k/ ,
impulsive forces. Therefore such gteel will be & homogeneous .
golid solution. The least resistance to cavitation 18 offered \
by ferritic steels and the greab by martensite. The most i
suitable steels are austenitic, which, in the process of deforma- |

|
P

tion, have the property of self-hardening by the conversion of
Card 1/3 o R —
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JERREIS-S

principles underlying the o+ S/114/63/OOO/OO4/005/008
E114/E554 N
some of the austenitic structures into martensite. For example, i :
the unstable austenitic steel containing at least 0.%-0.4% carbon 0,40
forms martensite along the lines of deformation when subjected to -
micro-impulsive forces and is, therefore, well resistant o :
cavitation. It is necessary to choose the ratic between the
carbon content and the content of the alloying slements in the
austenitic steel such that martensite should not begin to form _
too early. Based on the fore oing, a new austenitic steel R
designated 30X\0M0 (3CKnl0G 0) was developed containing aboub U/*('
0.3% carbon, and equal guantities of chrome and manganese. This
steel is less stable than 18-8 chrome-nickel steel and it o ;
tnerefore has greater gself-hardening properties. Instead of - "} e
wearing by pitting and by growth of individual pits, the new
steel wears uniformly over the whole surface. To withstand
cavitation, the gteel should not only deform plastically under ,
cavitation, but also the super-saturated golid solution of T
austenite should decompose with the formation of martensite. The | - o
oxact chemical analysis of the 30Kh10GLl0 steel 1s 0.28-0.32% C, _
9-10% Cr, 9-10% Mn, 0.3-0.5% Si, 0.02-0.03% P, 0.03-0.04% S. 1
Ccard 2/3
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Principles underlying the ... 8/114/62/000/004/005/008
E114/E554

After quenching in water or air from 1100°C, the steel assumed
austenitic structure. Mechanical properties are given and
resistance to cavitation is shown in tabular form to compare :
well with other steels. The new steel can be used in the form of !
castings, sheebt and welding material. There are 5 figures and
3 tables.

Card 3/3
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" BOGACHEV, I.N., doktor tekim.nauk, prof.; MINIS, R.I., kand,telhn.nauk;
OVA, T.M., insh.

' ; tance of bronze.
Effect of phase constitution on the covitation resis .
Matalloved.i term,obr.met. no.4:28-31 Ap 162, (MIRA 15:4)

le Ural's 1itekhnicheskiy institut.
(Brol:xjg—ggbtallography) (Phase rule and equilibriun)
(Cavitation)
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5/126/62/013/001/009/018

‘ E111/E580
1470
AUTHORS : Yershova, L.S. and Bogachev, I.N.
TITLE: Influence of preliminary plastic deformation on the

Y -> € transformation in manganese stecl

PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.l, 1962,
107-113

TEXT: It is known that preliminary plastic deformation
greatly affects the martensite transformation, but there are no
published data on the influence of proliminary plastic deformation )
on the transtformation of austenite into the g-phase. In the '
present work, type 720 (G20) steel (0.06% C and 19.7% Mn) was
used. In this alloy, transformation of austenite into t-phase
on cooling starts at 90-100°C and continues down to room
temperature. Deformation (up to 33.2% at 300 and up to 27.3% at
450°C) was carried out by extension of tensile test specimens
machined from water-quenched samples, followed by metallographic.
and dilatometric testing, hardness measurcment and X-ray phase
analysis. All specimens were air cooled after deformation. From
their deformed zones, 5-10 mm thick specimsns were prepared and ~’j('
*
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annealed in a lead bath at %00, 650 and 8s50°cC. The work showed: .
*hat preliminary plastic deformation has a regular and substantial _
effect on the transformation of austenite into the c-phase. Up to
3% deformation at 300°C has a strong activating effect on the i
transformation, but heavier deformation produces a stabilizing
influence which becomes more pronounced with increasing deforma-
[ tion., The activating effect is attributed to stresses produced
at small deformations, the stabilizing effect to the refinement
of grains and mosaic blocks and the formation of shear planes.,
Preliminary deformation at 450°C has only the stabilizing effoect,
as a result of improvement in the plastic properties of the alloy.
Annealing of an alloy previously deformed at 300-400°C increases
stabilization because stresses are removed and further block
boundaries produced. The e-phase, formed by cooling bath SRR
"ﬁrcviously deformed and undeformed austenite leads eventually to '
further strengthening of the alloy, The dispersion of the r-phage iy
formed on cooling deformed austenite is greater than that of ]
c-phase formed from undeformed austenite. The phase transformation
of austenite into e-phase has features characteristic of the
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martensite mechanism. = There are 5 figures.
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1§ (149 E021/E480
AUTHORS: Bogachyv, I,N,, Mel'nikova, V.I,
TITLE: The influence of plastic deformation on the process

of ordering in nickel-manganese alloy .

PERIODICAL: Fizika metallov i metallovedeniye, v.13, no,2, 1962
248-257

TEXT: The two alloys investigated contained:
Alloy 1: 23.54% Mn, 0.63% Fe, 0.07% C, 0.21% Si, 0,005% P and

0.027% S; Alloy 2: 23.30% Mn, 0.68% Fe, 0.02% C, 0.24% si,
0.007% P and 0,017% S. Wire samples prepared from Alloy 1
were quenched in water from 1000°C, Various stages of ordering

were obtained by holding for different times at 450°C and

quenching in water, The samples were then deformed by drawing

at room temperature, The change in electrical resistance in the
process of plastic deformation was followed. Electrical -

resistance and mechanical properties were measured on cold-drawn
Alloy 2 wire with 89% deformation. Magnetic measurements were
carried out on cylindrical specimens (3 mm diameter, 50 mm length)
with 88% reduction. After heating at 350, 400, 425, 450, 475 and
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500°C, the samples were water-quenched and measurements were
carried out at room temperature. Results showed that plastic
deformation of samples in the quenched state or in the initial
stages of ordering decreased the electrical resistance but
increased it in the later stages of ordering, The difference
in effects is attributed to the different structural states,

ordered material, The maximum rate of the ordering process is ~d
cbserved in the range 450 to 475°C, Near the temperature of

pPhase transformation the rate of ordering is slow as a result of

the small difference between the free energy of ordered and

disordered phases, The decrease in ordering rate at temperatiuies -
below 450°C ig probably connected with a decrease in the mobility \3 '
of atoms, There are. 5 figures and 1 table, ‘,:“-\
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KOLEVATOV, V.N.; BOGACHEV, I.N,
——————

Effect of the shape and sise of graphite on gray cast iron
plasticity, Fis, met. i metalloved, 13 no,2:258-262 F
1

62, (MIRA 15:3)

1. Institut metallurgii Ural'skogo filiala AN SSSR i Ural'skiy
politekhnicheskiy institut im, S.M.Kirova,

(Cast iron--Metallography) (Plasticity)
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annealing on the structure of the alloy previously subjected to
phase work-hardening was also studied for lead-bath annealing at
370, 620 and 800 ©°C, In its initial hardened state the alloy
contains about 50% eg-phase, which changes into austenite at
150-200 °C, the reverse starting at 90-100 °C. The work showed
that repeated y —> & and e —3 y transitions affect the transfor-
mation considerably, not more than 4 cycles activating it and
producing some hardening, while more heating-cooling cycles have
the opposite effect. Phase transitions affect the y — ¢
transformation in a manner similar to preliminary plastic
deformation in the austenitic state. The activating effect of a
few phase transitions is due primarily to the residual stresses
produced in the austenite during forward and reverse phase
transformations. The stabilizing effect with a large number of
transitions is due mainly to mosaic~block breakdown processes. JK
Annealing at 350-400 °C of specimens previously subjected to a
number of heating and cooling cycles eliminates the activating
effect of the few-cycles treatment and leads to additional
stabilization of austenite. Austenite grain shape and size are
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s/126/62/01 3/003/010/025 j
|% Moo E111/EL35
f; AUTHORS : Mints, R.I., QOgaghgv, I.N. .
" TITLE: Hardening of solid solutions based on iron during -

local loading

. PERIODICAL: Fizika metallov i metallovedeniye, v. 13, no. 3, 1962
399-405 !

. TEXT: It is known that under the given conditions, phase and i
structural changes greatly affect the resistance of austenitic
alloys to concentrated impact and micro impact loading. In the |

. present investigation, hardening during local static and impact = |
loading of austenite, ferrite, martensite and e-phase was studied, !
The range of compositions covered, in addition to armco iron, wast :

- 0,03 to 0,38% C, traces to 37. 8% Mn, traces to O. 27% Cr, :
traces to 36, 4% 'Ni, 0.17 to 0.58% si, 0.0l to 0.17% P,

© 0,007 to O, 030% s, Local static loading was carried out on a

- Brinell test machine (sphere diameter 5 mm, load 750 kgl. ’

- Concentrated impact was delivered by a 6 kg weight sharpened to .

- 60° falling through a height of 0,5 m.” Micro impact was P

. obtained by means of a hydraulic micro-erosion test stand .
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.. . (specimen revolved at a velocity of 78 m/sec, jet pressure 0.28 atm; - -
' inozzle diameter 5 mm)., , After annealing and water quenching
- (to obtain the required range of phases) the specimens were ;
tested, Hardening was studied by microhardness measurements on !
metallographic polished sections, It was found that all the
/{ solid solutions are only slightly and similarly hardened by local ;
static loading but, under local impact and micro impact loading, |-
show a considerable and different tendency to hardening. The :
low-carbon austenitic nickel and manganese alloys showed this :
I effect; the differences are due to the nature of the plastic ;
[ deformation and of the solid solution (i.e. nickel or manganese ‘
". . austenite). The martensite and e-phase formed in the course of :
plastic deformation can harden spontaneously which leads to f
general hardening of the corresponding alloys. The formation of
e-phase as a result of solid-solution decomposition during plastic ;-
deformation, brought about by local impact and micro impact -
loading, produces greater hardening of the alloy than when b
e-~phase is formed through heat treatment. The hardening of N
alloys by plastic deformation is due to the plastic deformation oﬁf;
Card 2/3 i
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the solid solution, phase changes during the decomposition of the
solid solution and hardening of the new phase formed as a result
of this decomposition. The extent to which each factor
contributes to the general ability of the alloy to harden

- depends on the nature of the solid solution an. loading,

- There are 8 figures and 1 table,

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S.M.Kirova
(Ural Polytechnical Institute imeni S.M.Kirov)

- SUBMITTED: March 17, 1961 (initially)
October 25, 1961 (after revision)
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KOLEVATOV, V,N,; BOGACHEV, I.N,
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Resistance to divorcement as one of the characteristics of the
structural strength of ocaat 1ron. Fiz. met., 1 metalloved. 13-
no.43546~549 Ap 162, (MIRA 16:5)

1. Ural'skiy politekhnicheskiy institut imeni S,M.Kirova i
Institut metallurgii Ural'skogo filiala Akademii nauk,'
(Cast iron—Metallography)
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, E111/E151 ' -
. AUTHORS:  Bogachév, I.N., and Malinov, L.S. 5
TITLE: Influence of chromium and nickel én the ye2 ¢

transfdrmation in an iron-manganese alloy .

'PERIODICAL; Fizika metallov i metallovedeniye, v,1l%, no.6, 1962,
828-833: . '

" TEXT: As this effect has not been adequately studied, the
present research was considered to be of interest, An alloy of
iron with 20% manganese was used as the standard and also as the
base alloy for preparing the chromium- and nickel-alloyed .
materials: types [20 X2 (G20Kh2), (20X 6 (G20Kh6),. 20 X10 T
(G20Khlo), TI'20H 2 (G20N2), T20H6 (G20N6), 20 H1lO (G20N10).
X-ray, dilatometric, hardness-measuremént and metallographic -
methods were used, the alpha-phase being determined magnetiballYI
Addition -of chromium or nickel was found to lower the temperature .

- at which the y —» € , transformation commenced, but to have no
effect on that of its completion. The commencing temperature of
this transformation is a linear function of the alloying-element
concentration., Chromium or nickel additions also cause the
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reverse transformation to take place at a lower temperature; the
temperature of both its commencement and completion being a linear
function of alloying-element concentration., The amount of ¢-
phase decreases in proportion to the increase in alloying-element
concentration, and is somewhat greater in quenched than in anneailed
specimens, The effect of chromium and nickel on the temperature
range of the y — ¢ transformation and the kinetics of the

. €E-phase formation on continuous cooling is similar to that on the
martensitic transformation in carbon steels, The effect of nickel
on the y =2 ¢ transformation is about 5 times as great as that
of chromium, )
There are 6 figures and 2 tables,

ASSOCIATION: Ural'skiy politekhnicheskiy institut im, S.M. Kirova
(Ural Polytechnical Institute imeni S.M. Kirov)
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Thermokinetics of graphite formation in gray cast iron. Lit,
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Increasing the cavitation resistance of machine parts by
the use of surface-active agents. Izv. vys. ucheb., zav.;
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1. Urallskiy politekhnicheskiy institut.

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730012-1

Roghkova, S, B.'T1 }_
«m ng cold plastic derox-mz«.“

.ABS!RAGT- ’Ihe ertect or.eo . p‘lastic defomtion‘ﬁn o atructur
“and- propertiea steel of var{ous compositions of__k 312 Mn 1P AL+
":]Crg N1p'hnd L been studied,; After plastic daformtioﬁrollin 5
moa% significant inorease é‘n hardness was observed - A
%__u%}ﬁnd gomoslo. The sharpest increass in dness wa
|¥he degree o .deformation was increased up to 1075 .
: éroaso of derormation resulted in mors uniforn. ohtmge of
_;hardnesa i Nickel end ohrome-nickel austenite steels are, hardened |!i':
,_-,to a much Ieaaer degrae..; Tha addition of ohrome did not exhibit am j
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;o t ; dness of: studl ;steels‘.‘”__lhe':!_.noraaae.;h&
1 hardnesa of -tho above.steels 1s explailned: iy the fact that thes
8teels ars not stable in)cold plastic deformation; they undergo:a |i::
{imartensite transformation by:forming a'large quantity of Alpha-ph&aé’
The quantity -of Alpha~-phase inoreases with an increase of the degyr ?
of deformation, "With anl/increase .of temperature, the thermodynami¢.:
Hlatabllity of austenlite increases. When the deformation temperature]
of 40613 steel was inoreased to 100 and 200C, the quantity of Alpha.
|phase deoreased, thus, decreasing its hardness, However, at 1100 and.
00C, the hardness did not change, It was concluded that the stabil
4ty of austenite steels during plastlo deformation depends upon the:
Inature -of ‘austenita,  Ths unstable manganese and chroms~manganess ! :
{{austenite steels, when hoated after a plastic deformation, are . !1:
softened much faster even at much lower tamparature:g .than the stable
chromium=-nickel steel, : Tails is also affected by en'additional soft-
rening which takes place by means of martensite transformetion of the
‘austenite, which is formed during plastic deformation, The plastic:
jdeformation inoreases the deformetion process sharply of both stable |

] . .
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QGACHEV, I.N.; DAVIDOV, G.S,
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Effect of the volume of martensite transformation on the
graphitization of white cast iron.

Izv, Xys. ucheb, zav.]
chern, met, 6 no,2:104~110 '63, we (MIRA 16:;)

1. Ural'skiy politekhnicheskiy institut,
(Cast iron—Metallography)
(Metals, Effect of temperature oh)
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1. Ural'skiy politekhnicheskiy institut,
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Effect of treatment in fused medis icity of
formes. otecy. inen on the plasticity of trans-

o vys. ucheb., zav.; chern. met. 6 no.9:174~-176
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Qsistance,vsaturation magnetiZation;jooercive force, v o
! on the du.ration;_ofv_ isothermal tzreatment at 350, 400,

ate found to be maximal at 450 and 4750, Conclusions: there |

re two'stages.of.Variatibn'of,reaistance, magnetization and coer- ‘
‘¢ive force, which the authors attribute o properties of structural| -
transformation during ordering.’ Plastic deformation dces not always.
affect the vari n of eleetrical resistance in the same sanner .

475 and 5009, Y of trunsition into ordered j‘ﬁ;

these stages. Plastic deermatiOnfﬂ;L
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Cavitational resistance of
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sustenitic
-Tormation-of the Epas peewrTed during stretching of up to
2+ In-alloys  G2ON6 ‘and G2ON10 . dd working produced a negligible amount of
psilon-phese, edi % at maximm deformation, The Alpha-phase .
© - tormation rate wes insignificent, not exceeding 5% for all alloys, No Alpha-phase
Ny formation was observed in alloys G20N6 and G20N10, Stretching reduced the

not exceeding 223

S » Both Or and Hi lowered Phese transformation temperatwres, Cr and
i especially Ni decreesed the strain-hardening exponent at strains of 0,2--2.04,

‘ At strains of 2--18%, Ni alome -8llghtly decrensed the exponent, The effect of Cr

and i on the mechanical properties of ‘the alloys is presented in Toble 2 of
Enclosure, - The yield atrength of the alloys, vhich is generally’ low, can be
increased by prestraining by 4==14%, depe on the alloy composition, Orig.
art, has: 5 Tigares end 3tables. v U, L - . :
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" AUTHORS; _Chumakova, L. D. ; Bogachey, I. N.; Shklyar, R, Sh; Mints, R, I, . é“‘; Endd
doiin . L e——— g
" _TITLE: Phasal and - structursl changea' in the surface layer of sustenite alloys

".j > at the Init stage of the cav tation effect

e

. SOURCE: Fizika metallov 1 méthlldvédeniye, 'v;lls, no, 6, 1963, 860-866

--TOPiC TAGS: cavitation effect, austenite élloy » Ni, Mn, phasal change. R
~ structural change :

S R Al |

ABSTRACT: Structural changc;.é in.the surface layer of austenitic iiq:md Mn alloys! |
+ -} subjected to minute impacts|were studied by x-rays.)® It was established that the /1 4
i cavitation effect results in the increase of submicroscopic nonhomogeneity of : .-l i
o intragrenular structure and in a partial decomposition of austenite. Depending 1
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